The synthesis of bis(triarylstannanethiocarbonyl)disulfides was attempted by oxidation of lithium triarylstannanecarbodithioates with molecular iodine. Unexpectedly, the desired compounds are highly unstable and undergo subsequent fragmentation giving triarylstannyl triarylstannanecarbodithioates. The proposed mechanism for this transformation assumes intramolecular nucleophilic substitution with formation of six-membered ring transition complex, stabilized by interaction between tin and thiocarbonyl sulfur atom. Obtained compounds were identified by mass-spectrometry and NMR spectroscopies, and their structures were analyzed by X-ray diffraction. These molecules show the existence of intramolecular non-bonding interactions between the sulfur atoms of the thiocarbonyl moieties and tin atoms. These interactions reflect the tin -sulfur affinity and are the main driving force in the fragmentation of bis(triphenylstannanethiocarbonyl)disulfides.
Introduction
Processed natural latex from the Castilla elastic tree was used by Mesoamericans as early as 1600 B.C. for the manufacture of elastic balls, human figurines and other rubber artifacts [1] . However historically the discovery of vulcanization using elemental sulfur has been credited to Charles Goodyear [2] . Nowadays the vulcanization of natural or synthetic rubber is one of the most important industrial processes. Bis(thiocarbonyl)disulfides can be easily prepared by oxidation of the carbodithioate salts with molecular iodine which generally proceeds in quantitative yield [7] . The overall synthetic pathway is depicted in Scheme 1. 
Results and discussion
A limited number of stannanedithioesters have been reported in the literature [8] [9] [10] [11] [12] [13] .
The stannyl group connected to the thiocarbonylthio function is usually triphenylstannane moiety, but also two triarylstannanes with ortho-and para-tolyl [8] groups have been studied. Finally, the only described trialkyltin dithioester possessed a tricyclohexylstannyl group [9] . This class of compounds was studied in the eighties but not to a great extent, and only two crystal structures were determined [8, 13] , namely for methyl and benzyl triphenylstannanecarbodithioates. In this study we describe a new access to this type of compounds. with NMR and X-ray crystallographic studies allowed the product to be identified as previously described triphenylstannyl triphenylstannanecarbodithioate 5 [9] . Analogous treatment of lithium tri(p-tolyl)stannanecarbodithioate 2 allowed tri(p-tolyl)stannyl tri(ptolyl)stannanedithioate 6 to be isolated. All these transformations are depicted in Scheme 2.
Both compounds are formed in good yields, without significant formation of side products. were fully characterized by mass spectrometry and spectroscopic methods. Characteristics obtained for 5 are conformed to those previously described in literature [9] .
Due to the high yield of esters 5 and 6, and negligible formation of hexaaryldistannanes, we assumed that the mechanism proceeds The crystallographic data of compounds 5, 6 are summarized in Table 1 and molecular views are reported in Figure 1 . These compounds exist in two different space groups, but the inequality in crystalline system does not generate any significant differences in the geometry. Selected parameters of planar SnCS 2 unit for compounds 5 and 6 and previously described methyl [8] and benzyl [13] triphenylstannyldithioesters are collected in Table 2 . Almost all the key bond lengths and angles are similar in the listed compounds. The only remark concerns the angle around the -bonded sulfur S1. This angle decreases when one moves from carbon, in the case of the methyl and the benzyl groups, to the tin atom of the compounds 5 or 6. This observation can be explained by the existence in these last compounds of an intramolecular coordination between sulfur S2 of the thiocarbonyl group and Sn2 atom.
Indeed, the Sn2 -S2 distances observed in 5 (3.246 Å) and 6 (3.227 Å) are longer than the sum of their covalent bond radii (2.44 Å) [16] , but significantly less than the sum of van der Waals radii of both atoms (3.96 Å) [17] . A similar interaction has been reported in the model compound p-TolylCS 2 SnPh 3 [18] with pentacoordinated tin which showed a S2-Sn bond length of 3.207(2) Å and a C1-S1-Sn angle of 100.4(2). Formation of C1-S1-Sn2-S2 fourmembered cycle can be assumed to be an addi-tional driving force in the fragmentation of disulfides 3 and 4. (9) C1-S1
1.64 (2) 1.695 (4) The synthesized products could potentially be used in free radical transformations as reagents for radical reduction [19] or regulators in RAFT polymerization [20, 21] . These features will be subject to future investigation.
Experimental part
NMR spectra were recorded using a Bruker AMX 300 spectrometer at 298K. Chem- (1.21 g, 70%).
